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HYSICAL functioning, as measured by the ability to perform personal and instrumental activities of daily living, is a major element in the health status and quality of life for elderly people. In addition to being predictors of institutionalization, hospitalization, and mortality (1) (2) (3) , disabilities in activities of daily living (ADLs) and instrumental activities of daily living (IADLs) serve as important indicators of the need for formal and informal community and home care services as an alternative to institutionalization for community-dwelling elders (4, 5) . The assessment of physical disability is therefore widely utilized in aging research, but less emphasis has been placed on identifying the specific diseases that cause disability. Still, understanding specific disease processes underlying disability may elucidate the intervention needed to improve older people's general health status, through delaying the progression of debilitating diseases (6, 7) .
Knowledge of the impact of chronic conditions and comorbidity on functional disability is based both on crosssectional studies (8) (9) (10) (11) (12) and on longitudinal studies (13) (14) (15) . Several of these studies are based on national representative samples (8, 9, 13) , but only a few focus on the oldest-old population or on ethnic differences. The aims of this current investigation, based on the baseline data of the national CALAS study [Cross-Sectional and Longitudinal Study; (16) ] are twofold: (a) to assess the patterns of morbidity, comorbidity, and disability in ADLs and IADLs among community-dwelling Israeli oldest-old men and women from different ethnic backgrounds; and (b) to determine the relationship between specific medical conditions and of comorbidity with disability.
MATERIALS AND METHODS
CALAS is based on a national stratified random sample of the Israeli Jewish population aged 75-94 as of January 1, 1989 . The sample was selected from the National Population Register (NPR), which consists of a listing of all Israeli residents by demographic characterization. The stratification was done by gender, four age groups (75-79, 80-84, 85-89, 90-94), and place of birth: Israel, Asia-Africa (i.e., of Middle Eastern or North African origin), and Europe-America (mostly of European origin). One hundred subjects were randomly selected in each of the 24 strata. Of the 2,400 sampled individuals, 15.7% could not be located despite extensive efforts; the refusal rate was 8.5%, and 1,820 (75.8%) were interviewed. Among those interviewed, 1,487 (81.7%) were living in the community and constitute the population of the present analysis. Proxy interviews were conducted for individuals incapable of being interviewed because of mental or physi-
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Downloaded from https://academic.oup.com/biomedgerontology/article-abstract/53A/6/M447/573670 by guest on 02 August 2018 cal incapacity (11.6%) and when the subject died after the date the sample was drawn (7.7%). For those alive, proxies were asked to report on the subject's current health status; for those who had died, proxies were asked about the health status as of 30 days before death.
Subjects were interviewed between 1989 and 1992 in their homes by a group of multilingual trained interviewers, and the interview lasted approximately 2 hours. Comprehensive information concerning the sociodemographic characteristics, medical history, the use of medications, hospitalizations, functional, psychological, and mental status, social networks, utilization of health services, and health habits was obtained. The sociodemographic variables used in the present analysis, in addition to the stratification variables of age, gender, and place of birth, are marital status, education, income, and living arrangements. Individuals were classified as low income if they reported receiving only social security benefits; those who completed fewer than 8 years of schooling were considered of low education; marital status refers to status at time of interview.
Interviewees were asked about difficulties "due to health problems" in performing seven ADLs (17, 18) and nine IADLs (19) . For each positive response, respondents were asked about assistance needed to perform the activity. In the present analysis, disability in ADL was defined as needing assistance from another person to perform one or more of the following five self-care activities: bathing, dressing, eating, transferring from bed to chair, and using the toilet. These items were included in the measurement of disability in a number of population surveys and enable the comparison of estimates of disability across surveys (20) . Disability in IADL was defined as needing help in performing one out of five activities that are necessary for household management (9): preparing meals, daily shopping, light housekeeping, handling personal finances, and using the telephone. The other activities-doing heavy housework, doing laundry, shopping for clothes, and taking the bus-were not included because they do not require help on a daily basis if the subject is disabled. In the case of IADL, some individuals answered that they do not perform a certain activity for reasons other than health (e.g., individuals who report that spouse or another person prepares meals or does shopping). Individuals whose explanations for not performing a certain activity were not health related were not questioned about whether they needed help to perform the activity and were considered as not needing help (9, 13) .
The prevalence of 14 common medical conditions was determined from the positive response to a list of predefined conditions that followed the question: "Do you suffer, or were you ever told by a doctor that you suffer from the following problems . . . ?" The questionnaire also included a section on medication intake for part of the diseases specified on the list of conditions and for other reasons, and the interviewees were asked to display the containers of all medications they were taking. Some respondents answered negatively when asked about the presence of a certain disease but nevertheless indicated that they took medications for that specific disease (e.g., Atenolol for hypertension or Glibenclamide for diabetes). We added to the count of positive answers to a specific condition those persons who had reported taking medications for that condition. In one case, hip fracture information was derived from the question on hospitalization during the last 5 years. Comorbidity constitutes the count of the above conditions present for each individual.
Statistical analysis.-The proportions of disability in ADLs and in IADLs presented are weighted population estimates for the Jewish Israeli community-dwelling oldest-old. Weighting was used to account for the effects of stratification and nonresponse. Weights were calculated by dividing the number of people in the population in each age, sex, and origin cell by the number of people interviewed in the cell. Gender differences in the prevalence of medical conditions were assessed by the adjusted Cochran Mantel-Haenszel statistics for general association. To assess sex differences in the mean number of conditions, analysis of variance was performed with sex, age, and origin as factors in the model, using the square root of number of conditions as the dependent variable, due to its skewed distribution. Mantel-Haenszel weighted odds ratio estimates were calculated in order to test univariate differences in disability by sociodemographic variables and by the presence or absence of each medical condition, adjusted for the stratification variables (age, sex, and origin). Weighted stepwise multiple logistic regression analyses, with the three stratification variables as covariates prefixed in the model using backward variable selection with p = .05, were performed to assess the relationship between sociodemographic characteristics and each medical condition with disability in ADLs and IADLs. The logistic regression analysis for disability in IADL was performed in two ways: first, with the assumption that those who do not perform a certain activity for reasons not related to health were considered able to perform the activity; and second, with the alternative assumption that they were unable to do it. A separate logistic regression was performed to assess the association between comorbidity and disability. Separate categories for individuals with missing data on income and education were included in the multivariate models in order to retain all subjects in the analysis. We compared this simple indicator method for dealing with missing data with the modified indicator method (21); as the results of both methods were very close, only the simple method is presented. All calculations were performed by SAS 6.11 (SAS Institute, Cary, NC) using procedures FREQ and LOGISTIC. Table 1 presents the weighted distribution of the study population by sociodemographic variables, and the prevalence of health conditions by sex. The majority of the community-dwelling oldest-old in Israel are of European origin (73.2%), with only 3.4% born in Israel. Significantly more men than women were married at time of the interview (74% and 22.5%, respectively). Consequently, a larger proportion of women lived alone or with other family members. Also, a larger proportion of women than men reported living on social security benefits only (45.9% and 26.7%, respectively), and women had significantly lower levels of education. Arthritis was the most prevalent reported health condi- Xp values represent differences in rates between men and women. §Test does not include missing data. **/?<-01;***p<-001. tion, followed by hypertension, gastrointestinal diseases, and heart diseases. Except for heart attack and urinary or kidney diseases, which were significantly more prevalent among men, the prevalence of most conditions was relatively higher in women. Women also reported a significantly larger mean number of medical conditions than men.
RESULTS
According to Table 2 , 19.2% of the study subjects needed help from another person to perform one or more of the five ADLs. Because performing IADLs is more complex than ADLs, the percent disabled in these activities was almost twice as high as in ADLs (36%). Disability in both ADLs and IADLs rose with age in both sexes although women had higher rates in all age groups. Disability in ADLs among individuals of Middle Eastern and North African origin was twice as high as among those of European origin (30.7% vs 15.6%), and the respective percentages for IADL disability were 48.6% and 32.3%. The rates of disability among the Israeli-born were similar to those of European origin. Table 3 presents the weighted proportions of persons disabled in ADLs and IADLs by sociodemographic characteristics, by the presence or absence of each medical condition, and the adjusted odds ratios for disability. Lower levels of disability in both indices were observed for married persons and consistently for those living with spouse, but the adjusted odds of disability in IADLs were lower for unmarried than married persons, and for those living alone. However, individuals living with others were significantly more disabled in both ADLs and IADLs than those living alone. Lower education was related to higher disability in ADLs only. The odds of disability in ADLs were significantly higher for 12 out of the 14 conditions and in IADLs for 9 conditions.
Stepwise logistic regression (Table 4) indicates that the sociodemographic variables that were related to disability in ADLs were older age, Middle Eastern and North African origin, living with others, and lower education. Being a woman was of borderline significance. The medical conditions that were related to disability in ADLs, after controlling for sociodemographic variables and the presence of coexisting conditions, were diabetes, osteoporosis, stroke, anemia, hip fracture, heart attack, urinary or kidney diseases, respiratory diseases, and Parkinson's disease. For IADL disability, being a woman was related to disability in addition to older age, Middle Eastern or North African origin, and living with a spouse and with others. The medical conditions that were related to disability in IADLs were diabetes, osteoporosis, stroke, anemia, hip fracture, heart attack, and other heart diseases.
Only individuals reporting three or more conditions had significantly increased risk of disability in both ADLs and IADLs, while persons reporting one or two conditions were not at higher risk of disability ( Table 5 ). The odds of disability in ADL of elders with 3-4 conditions was 1.81 (95% CI = 1.13-2.97) and of those with 5 or more conditions 5.29 (95% CI = 3.19-9.01) as compared to those without any condition, the respective odds for IADL disability being 1.43 (95% CI = 0.98-2.10) and 2.88 (95% CI = 1.85-4.51). Consistent with the analysis of specific medical conditions, older age, being a woman, and being of Middle Eastern and North African origin remained related to disability in ADL and IADL when comorbidity was included in the multivariate analysis.
DISCUSSION
Our study demonstrates that increasing age, Middle Eastern or North African origin, living with others, and certain specific medical conditions were related to disability in ADLs and IADLs in community-dwelling Israeli elders. In addition, lower education was related to disability in ADLs, and female gender was associated with disability in IADLs.
Disability rates in ADLs in our study were somewhat higher than those shown in another national survey, conducted in Israel between 1985-1986, in which only four ADLs were included (22) . The rate of disability in ADL in our study (19.2%) was also higher than the rate reported for the civilian noninstitutionalized population 75 years and over in the United States (13.6%) when using the same definition of disability in ADLs (23) . On the other hand, comparable rates to ours were found in East Boston, a component of the EPESE studies (24) , and in a community study conducted in France (25) .
A major determinant of the prevalence of disability in the community is the rate of institutionalization of different sectors of the population. In our study, a higher proportion of women than men lived in institutions (15.3% and 9.6%, respectively), and the proportion of institutionalized individuals of Middle Eastern or North African origin was lower than those of European origin and Israeli born (8.8% and 14%, respectively). Therefore, the relatively high disability rates in the community-dwelling aged in our study can be partly explained by living arrangements that enabled a large proportion of disabled elderly, especially among those of Middle Eastern or North African origin, to receive Notes: OR = odds ratio; CI = confidence interval.
informal support. In addition, the existence of a wide range of community services and the provision of home care services through the Community Long-term Care Insurance Law, which had been implemented in 1988 (26) , made community care feasible for a portion of disabled elders. The higher than national rates of disability found in East Boston (24) were also explained by the existence of an active home care program that enabled frail individuals to remain in the community. As found in previous studies (22, 27) , higher rates of disability in ADLs and IADLs were found among elders of Middle Eastern or North African origin as compared to those of European origin and those born in Israel. In Israel, as in many other countries, ethnic differences parallel socioeconomic differences (28) . Indeed, a relatively larger proportion of the study subjects of Middle Eastern or North African origin had lower education and lower income. The higher disability rates among the subjects of Middle Eastern and North African origin can also be partly explained by the higher proportion of them living with children or other relatives as compared to subjects of other origins (29) . The similarity of the disability rates of the Israeli-born to those of European origin can be explained by these groups' comparable socioeconomic conditions. As expected, disability increased with age and was higher among women and among subjects living with other family members. The significantly higher odds of disability in IADLs for those living with a spouse are due to different trends in disability for men and women. Separate odds ratios calculated for men and women (data not shown) indicate that men living with a spouse were less disabled than those living alone (OR = 0.71; 95% CI = 0.47-1.07), whereas women living with a spouse were significantly more disabled (OR = 1.81; 95% CI = 1.28-2.55).
Comparison of the prevalence of reported medical conditions is complex because of varying definitions in different studies. Even so, the prevalence of hypertension and diabetes in our study is similar to that found in a previous community study in Israel (27) and slightly higher than that reported in a national survey (30) , possibly due to the definition employed by the latter, where only those receiving treatment or on a special diet were considered as suffering from the condition. As in another study (8) , arthritis and hypertension were the most prevalent conditions reported. The trend of higher prevalence of most conditions among women is also consistent with other studies (31) .
Association between morbidity, comorbidity, and disabil ity.-The medical conditions that were related to disability in both ADLs and IADLs after controlling for sociodemographic variables and the presence of coexisting medical conditions, were stroke, hip fracture, diabetes, osteoporosis, anemia, and heart attack. Stroke has been found previously to be related to disability in ADLs and IADLs in cross-sectional and in longitudinal studies (9, 10, 12, 13) ; hip fracture was related to disability in two of these studies (9, 12) ; diabetes and osteoporosis were related to disability in one (9) . Respiratory diseases were found to be related to disability in IADLs in some studies (10, 12) , whereas in our study they were related to disability in ADLs only. Suffering from heart attack and other heart diseases was strongly associated with disability in IADLs, as was also found in the Framingham study (12, 32) . However, other studies (9,10) reported only a moderate impact of heart diseases on disability in both ADLs and IADLs.
The relationship between urinary tract diseases and ADL disability can be partly attributed to bladder incontinence, which was significantly more prevalent among those reporting this condition. Incontinence causes great inconvenience and is included in the original Katz's ADL scale (17) . A community study that incorporated this function in its ADL scale found that disability was mostly due to incontinence (25) . Kidney disorders as well as anemia are associated with weakness and fatigue and, therefore, could affect the ability to function independently.
In our sample, arthritis was not related to disability even in the univariate analysis. This is consistent with the findings from the 1984 Supplement on Aging for the older population of the United States (33) where persons with arthritis had milder problems in ADL and IADL activities than persons without the disease, implying that people with arthritis succeed in making adaptations in order to perform the necessary daily activities. However, in longitudinal studies a strong association between arthritis and loss of function was found (13, 15) .
Unlike other studies, in which gender was not a significant predictor of disability in ADLs or IADLs (9, 13, 15) , being a woman was significantly related to disability in IADLs, and the relation to ADL disability was close to significance. We examined whether the lower disability rates we found for men in IADLs could have been due to underreporting. Ten percent of the study population answered that they did not perform IADLs for reasons other than health, and 75% of them were men. Therefore, assuming that this group does not need help in performing IADLs may lead to a gender bias in disability (34) . When the alternative assumption was utilized, similar results were obtained but the odds ratio of women to be disabled was reduced to 1.5 (95% CI = 1.13-2.06), yet remained significant. This result supports our finding of higher IADL disability in women.
Whereas other studies found a direct association between increasing number of conditions and increasing proportions of disability (8, 14) , comorbidity in our study was related to increased disability in ADLs and IADLs only for individuals with three or more conditions. One possible explanation for this finding is that the more frequently reported conditions-such as hypertension, arthritis, and gastrointestinal diseases-were associated with low levels of disability, whereas the conditions ordered lowest in prevalence (i.e., osteoporosis, stroke, anemia, hip fracture and Parkinson's disease) had the highest proportion of individuals disabled in ADLs and IADLs. We assessed the rates of ADL and IADL disability in all pairs of conditions, but could not assess the question of synergism in every pair because of the relatively small sample size. In more than 60% of the pairs of conditions examined for ADL disability and 58% of the pairs examined for IADL disability, we found at least one of the low prevalence conditions.
One of the limitations of this work is that the effect of the cognitive and mental status of the elders and the effect of hearing and visual impairments on disability were not evaluated, as this information was not available for interviews that were obtained from proxy respondents (19.3%). Although proxy respondents enabled the inclusion of a large segment of the cognitively and physically impaired elderly population, and as a result increased the response rate, it is argued that their information might be less valid than self-report. Magaziner et al. (35) found high agreement between proxy reports and subject self-report on ADLs and IADLs and somewhat lower agreement on chronic conditions. Another study found that a proxy's rating on ADLs was less accurate than the patient's own rating but was more accurate than the physician's (36) . In our study, interviewees represented by proxies reported a higher average number of conditions than subjects themselves (2.8 and 2.3 conditions, respectively), which probably represents the actual situation of these individuals who assumedly were more incapacitated physically and mentally.
As in most large-scale population surveys (8, 14, 15) , the assessment of disability and morbidity in our study is based on self-report. While self-report is considered acceptable for assessing physical functioning in determining morbidity, it is considered only second best to medically diagnosed conditions or review of medical records; but in large-scale surveys none of the latter methods is feasible. Studies that assessed the accuracy of self-reported medical conditions found moderate to high agreement between self-report of common medical conditions and medical records (37, 38) as well as with medical diagnostic evaluation (10) , but the strength of agreement varied by condition. One possible source for biased reporting of medical conditions may stem from differential access and utilization of health care services by different segments of the population. In Israel, access to health care is virtually universal, and in our study there were no significant sociodemographic differences in health care utilization. Moreover, when comparing the mean number of reported conditions by sociodemographic variables, we did not find differences by education and income; but as expected, the mean number of conditions increased with age and was higher in women than men.
Finally, one of the main strengths of our study is that our results are based on a nationwide stratified random sample, and thus permit estimation of disability rates and morbidity of the oldest-old sector of the population living in the community. In view of the fact that maintaining physical functioning is one of the most important health objectives for the elderly population, the large number of conditions strongly related to disability should lead to efforts to develop effective programs in disease prevention which, in turn, will lead to prevention of disability.
